INTRODUCTION
According to Ramalho et al. (1993) more than one trait should be considered in a common bean breeding program using pure lines or even progenies. Other traits in addition to grain yield, such as disease resistance, number of pods per plant, yield per plant and weight of 100 seeds should be observed and measured to complement the objectives established for the program. In this case, the estimated correlation, measured from the association among the characteristics, enables the breeder to understand the changes that occur in a determined trait in function of the selection practiced on another, correlated trait. Thus knowledge of the correlation is important for simultaneous trait selection or when a trait of interest presents low heritability that hinders measurement or identification. When selecting another trait with high heritability easily identified and highly correlated with the desired trait, the breeder can obtain quicker progress than with direct selection.
Estimates of correlation coefficients in the common bean between grain yield and its primary components and structural and physiological traits have been frequently obtained Pereira Filho Correlations and path analysis of common bean grain yield and its primary components 
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The quantification and interpretation of the magnitude of a correlation can result in errors when indirect selection strategy is used based on the correlated response because high correlation between two traits may be the result of the effect of a third trait or of a group of other traits on them (Cruz and Regazzi, 1997) . For these authors, correlation studies among traits do not permit definitive conclusion on the relation of cause and effect.
Path analysis, a method proposed by Wright (1921) , permits the partitioning of the correlation coefficients into direct and indirect effects of various traits on a basic variable whose estimates are obtained by multiple regression equations where the variables are previously standardized. According to Gravois and Helms (1992) path analysis has been little applied in crop breeding. Although correlation coefficients among traits are frequently present, they are not incorporated into a path analysis to investigate the relative direct and indirect influence of each trait on yield.
The objective of the present study was to estimate the genotypic, phenotypic and environmental correlations and partition of the correlation between Crop Breeding and Applied Biotechnology, v. 3, n. 3, p. 217-222, 2003 grain yield (kg.ha -1 ) with its primary components (number of pods per plant, number of seeds per pod and weight of 100 seeds and yield per plant) into direct and indirect effects to determine the relative importance of each one in determining yield. Eight plants were taken randomly from each plot and assessed for the traits number of pods per plant (VAG), number of seeds per pod (SEM) and grain yield in grams per plant (PRD1), and a mean per plot was established. The total of plants that formed the final stand (24 to 30) was considered for the trait yield in kg.ha-1 (PRD2) and for the description of the mean number of seeds per pod (SEM) three pods were taken from each plant totaling 24 pods per plot and 72 per treatment. The weight of 100 seeds (PCS) was obtained from a sample of grains collected from the plot. The means of each plot were considered for the genetic-statistic analyses. The following statistical model was adopted: Y ijk = µ + G i + E j + GE ij + B/E jk + ε ijk , where: Crop Breeding and Applied Biotechnology, v. 3, n. 3, p. 217-222, 2003 µ: general mean 
MATERIAL AND METHODS

Experiments
The genotype and genotype x environment interaction effects were considered as random and those of environments as fixed (Cruz, 2001) . The correlations were estimated from the expressions quoted by Falconer (1987) and Ramalho et al. (1993) : The data were not transformed to logarithms to obtain the additive model of linear regression in the path analysis (Cruz and Regazzi, 1997) because similar results with and without data transformation were obtained by Parodi et al. (1970) , a fact that led some researchers, according to Vencovsky and Barriga (1992) , to not adopt logarithmic transformation.
The phenotypic and genotypic relationships was interpreted and possible traits to be used as indirect selection criteria for yield were identified based on the concept formulated by Board et al. (1997) : a) the most desirable traits are those that correlate positively with yield and present high direct positive effects on these traits; b) the traits with moderate direct positive effects on yield (without necessarily being positively correlated) may also serve as selection criteria; c) the traits should have, preferentially, minimum negative indirect effects on yield, through the other traits assessed. Table 2 shows the coefficient of genotypic (r G ), phenotypic (r F ), and environmental (r E ) correlations among the traits grain yield in kg.ha -1 (PRD2), primary yield components (VAG, SEM and PCS) and yield per plant (PRD1). The magnitude of the r F , r G e r E values ranged from -0.68 to 1.00 and there was generally good agreement in the direction of the correlations, except for the pair of traits VAG x SEM whose genetic (r G ) and environmental (r E ) correlations had changed signs. Such disagreement, according to Crop Breeding and Applied Biotechnology, v. 3, n. 3, p. 217-222, 2003 Falconer and Mackay (1996) is that the genetic and environmental variations influence the traits through different physiological mechanisms. For these authors, occurrence of positive or negative genetic correlation is due mainly to pleiotropy or to genetic links among the genes responsible for these characteristics. Cruz and Regazzi (1997) commented that, although it is not common, genotypic and phenotypic correlation for the same pair of traits may present changed signs, which is generally attributable to sampling errors, a fact not observed for any of the pairs of trait studied. The authors further stated that negative r E values show that the environment may favor one trait in detriment to another, a fact observed with the pairs of characteristics VAG X SEM, VAG X PCS, PCS X PRD1 and PCS X PRD2 (Table 2) , that can be explained by the compensation among the primary production components (Castoldi, 1991) . Positive r values indicate that the two traits are benefited or harmed by interaction with the environment.
RESULTS AND DISCUSSION
Positive and high genotypic correlations such as observed among the pairs of traits PRD1 X PRD2; VAG X PRD1, SEM X PRD1 and SEM X PRD2 (Table 2) indicate that the improvement in one trait is reflected positively in the other. When negative, as in the trait pairs VAG X PCS, SEM X PCS, PCS X PRD1 and PCS X PRD2 (Table 2) , there is an inverse relationship relationship between the traits.
The VAG trait was the primary yield component that presented the highest positive correlation with grain yield. This suggested that selection to increase the number of pods must have contributed to the increase in grain yield. Somewhat similar results were obtained by Ramalho et al. (1986) , Santos et al. (1986) and Pereira Filho et al. (1987) . Table 3 shows the results of the estimates of the direct and indirect effects of the primary yield components and of yield per plant, considered explicative variables, on the grain yield per area, the basic variable.
All the explicable values, except for PCS, are determinant for the performance of the basic variable PRD2 because they present path coefficients (direct effects) of the same sign and magnitude as those presented by the coefficients of genotypic correlation (Table 2) .
Yield per plant (PRD1) is the most important trait for yield per area because it presents high and positive values in the correlation in the direct effects and in the indirect effects, except for the PCS variable, a fact that should be taken into consideration when recommending sowing density for the crop because high densities may significantly harm yield per area unit due to of the competition effect among plants.
The number of pods per plant (VAG) is the primary yield component that exercises greatest direct effect on grain yield because of the greater magnitude of its correlation coefficients and path. Although the PCS variable had direct positive effect on PRD2, the magnitude of its path coefficient was low and it correlated negatively with the basic variable. Such facts suggest that although this variable is not directly important in genetic breeding studies to increase grain yield it should not be disregarded. Crop Breeding and Applied Biotechnology, v. 3, n. 3, p. 217-222, 2003 The total determination coefficient (R 2 ) of 97.50% indicates that the variables used explain satisfactorily the performance of the basic variable PRD2.
CONCLUSIONS
The results of the present study permit the following conclusions:
Yield per plant, in common bean, is determinant in Table 3 . Estimates of the direct and indirect effects of the primary yield components and yield per plant (PRD1) on common bean grain yield (kg.ha the yield per area unit, which indicated that sowing density must be very carefully considered;
The primary yield component that correlated best and had greatest effect on grain yield was number of pods per plant and it should be considered in indirect selection to increase this trait.
Although the seed weight was shown not to be directly important for increase in grain yield, this trait should not be disregarded in genetic breeding studies. 
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